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(54) DEVICE FOR REMOVING OZONE FROM 
GAS MIXTURES 



(71) We, MESSER GRIESHEIM 
G.m.b.H., of Hanauer Landstrasse 330, 
6000 Frankfurt/Main, Federal Republic of 
Germany, a Joint-Stock Company orga- 
5 nised under the laws of the Federal Repub- 
lic of Germany, do hereby declare the in- 
vention for which we pray that a patent may 
be granted to us, and the method by which it 
is to be performed, to be particularly de- 
10 scribed in and by the following statement:- 

The present invention is concerned with a 
device for removing ozone from gas mix- 
tures by catalysis on metal oxides. 

When treating drinking water with ozone, 
15 the waste gas from the ozone treatment step 
can contain residual amounts of ozone. 
Since ozone is very toxic for humans, which 
is expressed by its maximum allowable con- 
centration value of only 0.1 ppm, it is neces- 
20 sary to have a dependable device for the re- 
moval of ozone. 

For the removal of ozone, it is known to 
use filters filled with active charcoal of dry, 
moist and wet types of construction (see 
25 German Patent Specification No. 
1,937,574). The active charcoal can also be 
coated with catalytically-acting metal oxides 
or metal oxides can be used as such for the 
catalytic removal of ozone (see German Pa- 
30 tent Specification No. 1,966,535). Ozone- 
containing waste gases can also be intro- 
duced into a furnace in order to destroy to 
ozone. 

The active charcoal filters suffer from the 
35 disadvantage that they become exhausted 
and also have a tendency to combustion. 
Thus, they constitute a considerable danger. 
The burning of ozone-containing waste 
gases is expensive in energy. A dependable 
40 and complete removal of ozone is, in both 
cases, not guaranteed. On the other hand, 
ozone can be dependably and completely re- 
moved by means of metal oxide catalysts. 
However, when using these catalysts, the 
45 temperature control causes difficulties be- 



cause heat is liberated in the decompositon 
of ozone. When the temperature is too low, 
there is a danger that the catalyst will be- 
come blocked by the condensation of water 
or other materials. 50 

For these reasons, metal oxide catalysts 
have hitherto not been used in practice for 
the removal of ozone from waste gases. 

Therefore, it is an object of the present 
invention to provide a device for the remov- 55 
al of ozone from gas mixtures by the cataly- 
tic action of metal oxides with which, in an 
economic manner, there can be achieved a 
removal of ozone which is dependable, com- 
plete and simple in every regard. 6Q 

Thus, according to the present invention, 
there is provided a device for the removal of 
ozone from gas mixtures by the catalytic ac- 
tion of metal oxides, the catalyst being pack- 
ed in granular form in a reaction vessel 55 
through which the gas mixture flows, the 
catalyst being held in place between sieve 
plates, wherein additional heating means is 
provided by means of steam, by means of 
electric resistance heating or by means of 70 
heating cartridges (as hereinafter defined), 
together with temperature regulation 
means, which keeps the catalyst mass at a 
temperature of over 60°C. and preferably 

at about 100°C., said additional heating 75 
means being adapted to be operative when 
the heat liberated by the decomposition of 
ozone is insufficient to maintain the desired 
working temperature. 

The heating cartridges which can be used go 
according to the present invention are sea- 
led metal tubes containing electrical heating 
means. 

In the case of comparatively small reac- 
tion vessels, the additional heating means #5 
preferably consists of an electric resistance 
heating on the wall of the reaction vessel 
whereas, in the case of comparatively large 
reaction vessels, the additional heating 
means can be constituted by heating car- 90 
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tndges arranged in the catalyst mass. 

In the case of an especially advantageous 
embodiment of the present invention, the 
exit pipe from the reaction vessel is con- 
5 stmcted as a ribbed tube heat exchanger 
surrounded by the inlet pipe. In this way, 
the heat formed by the decomposition of the 
ozone and the heat originating from the 
additional heating means can be utilised for 

10 heating the ozone-containing gas mixture 
flowing into the reaction vessel. 

Hopcalite, a copper manganite, which can 
also contain small amounts of nickel or 
cobalt, is especially useful as the catalyst in 

15 the device according to the present inven- 
tion. 

The device according to the present in- 
vention does not need servicing and is of 
practically unlimited life. It can be readily 

20 manufactured in large units such as are 
needed, for example, in large drinking wa- 
ter treatment plants. A great advantage of 
the device according to the present inven- 
tion is that it automatically adapts itself to 

25 varying ozone contents in the gas mixtures 
to be treated. In the case of high ozone con- 
tents, the additional heating means becomes 
inoperative as soon as the heat liberated by 
the decomposition of the ozone is sufficient 

30 to keep the catalyst mass at the desired 
working temperature. In the case of low 
ozone contents, the additional heating 
means becomes operative and maintains the 
catalyst mass at the desired working temper- 

35 ature. Thus the energy requirement is com- 
paratively small. The energy requirement 
can be further reduced by utilising the hot 
treated gas for heating the gas mixture flow- 
ing into the reaction vessel. An appropriate 

-40 heat exchanger can be arranged at the entr- 
ance of the reaction vessel so that a compact 
device is provided which, without further 
devices, can be introduced directly into the 
waste gas entry pipe. 

45 The external supply of heat not only 
serves to keep the catalyst mass at an opti- 
mum working temperature but also to en- 
sure a temperature which is always above 
the dew point of the gas mixture to be tre- 

50 ated, blocking of the catalyst by the conde- 
nsation of water or of other material thus 
being avoided. Thus, even in the case of un- 
favourable conditions, a dependable remov- 
al of ozone is achieved, the ozone beintj re- 

55 moved down to the limits of detection. "The 
operation of the device according to the pre- 
sent invention is extraordinarilv dependable 
since it contains no combustible compo- 
nents. 

60 For a better understanding of the present 
invention, one embodiment thereof will 
now be described in detail, with reference to 
the accompanying drawing which illustrates, 
in longitudinal section, an embodiment of 

65 the device which is especially suitable for 



comparatively small plants. 

The device comprises a thin-walled vessel 
11, on the wail of which there is applied an 
electric resistance heating 7. The desired 
temperature of the catalyst 4, which prefer- 70 
ably consists of hopcalite, is maintained by 
means of a bimetallic temperature control 9. 
Current is supplied to the device by a plug 
socket 10. The device is completely sur- 
rounded by an insulation 8. The catalyst 4 is 75 
held in place at both ends by pairs of sieve 
plates, glass wool 3,5 being present between 
each pair of sieve plates. All parts coming 
into contact with ozone are made of ozone- 
resistant steel and all other parts of the de- 80 
vice consist of non-inflammable material. 

The ozone-containing gas mixture enters 
the device through pipe 1 and, in heat ex- 
changer 2, is pre-heated by hot, ozone-free 
gas mixture. The gas then passes through 85 
the catalyst 4 where the ozone present 
therein is decomposed to oxygen, with the 
liberation of heat. The gas then leaves the 
device through exit pipe 6. 

The heat exchanger 2 is preferably a rib- 90 
bed tube heat exchanger. It can also be 
arranged outside of the actual device for the 
removal of ozone and, if sufficient cheap 
energy is available, it can also be omitted 
entirely. The hot, ozone-free waste gas can, 95 
after flowing through the heat exchanger 2, 
also pass through a further heat exchanger, 
this further heat exchanger preferably being 
constructed as an air or water heat exchan- 
ger. The purpose of this futher hear exchan- 100 
ger is to cool, if necessary, the waste gas to a 
safe temperature, i.e. to about ambient tem- 
perature. When very large amounts of 
ozone are to be removed, the heat produced 
by the decomposition of the ozone can also 105 
be employed for heating purposes. 
WHAT WE CLAIM IS:-* 
I. Device for the removal of ozone from 
gas mixtures by the catalytic action of metal 
oxides, the catalyst being packed in granular 110 
form in a reaction vessel through which the 
gas mixture flows, the catalyst being held in 
place between sieve plates, wherein addi- 
tional heating means is provided by means 
of steam, by means of electric resistance 115 
heating or by means of heating cartridges 
(as hereinbefore defined), together with 
temperature regulation means, which keeps 
the catalyst mass at a temperature of over 
60°C, said additional heating means being 120 
adapted to be operative when the heat liber- 
ated by the decomposition of ozone is insuf- 
ficient to maintain the desired working tem- 
perature. 

2. Device according to claim 1, wherein 125 
the electric resistance heating is provided on 

the wall of the reaction vessel. 

3. Device according to claim 1, wherein 
the heating cartridges are arranged in the 
catalyst mass. 130 
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4. Device according to any of the pre- 
ceding claims, wherein the exit pipe from 
the reaction vessel is constructed as a ribbed 
tube heat exchanger surrounded by the en- 

5 try pipe. 

5. Device accord ng to any of the preced- 
ing claims, wherein the catalyst is hopcalite. 

6. Device according to claim 1 for the 
removal of ozone from gas mixtures, sub- 



stantially as hereinbefore" described and ex- ifj 
emplified. 

VENNER, SHIPLEY & CO., 
Chartered Patent Agents, 

Rugby Chambers, 15 
2, Rugby Street, 
London, WC1N 3QU. 
Agents for the applicants. 
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